DOCUMENT RESUME 



ED 476 639 



SE 067 913 



AUTHOR 

TITLE 

PUB DATE 
NOTE . 



AVAILABLE FROM 

PUB TYPE 
EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



Schorr, Roberta Y.; Firestone, William; Monfils, Lora 
An Analysis of the Teaching Practices of a Group of Fourth 
Grade Teachers . 

2001 - 00-00 

lip.; In: Proceedings of the Annual Meeting of the North 
American Chapter of the International Group for the 
Psychology of Mathematics Education (23rd, Snowbird, Utah,. 
October 18-21, 2001) . p907-16. For full proceedings, see SE 
065 231. 

ERIC/CSMEE Publications, 1929 Kenny Road, Columbus, OH 43210- 
1080. Tel: 800-276-0462 (Toll Free); Tel: 614-292-5680. 
Reports - Research (143) -- Speeches/Meeting Papers (150) 

EDRS Price MFOl/PCOl Plus Postage. 

Educational Change; Elementary Education; Grade 4; 
Manipulative Materials; ^Mathematics Instruction; 

^Mathematics Teachers; *Prof essional Development; ^Teacher 
Attitudes; ^Teaching Methods 
New Jersey 



ABSTRACT 

This research presents a preliminary overview of the teaching 
practices of fourth grade teachers throughout the state of New Jersey. These 
teachers were all involved in professional development experiences designed 
to help them revise their approach to the teaching and learning of 
mathematics. In this aspect of the study, we observed at least twice and then 
interviewed them about their lesson, their practice, and their professional 
development experiences. In sum, we conclude that while teachers are adopting 
new techniques such as using manipulatives or cooperative grouping as part of 
their instructional practices, they are not changing their basic approach to 
the teaching and learning of mathematics. (Author) 
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presents a preliminary overview of the teaching practices 
of fourth grade teachers throughout the state of New Jersey. These teachers were nil 
involved in professional development experiences designed to help them revise their 
approach to the teaching and learning of mathematics, to this aspectTf ^rsi we 
observed teachers at least twice and then interviewed them about their lessen S 
pmctice, and their professional development experiences, to sum, we conclude 
hile teachers are adopting new techniques such as using manipulatives or coopera- 
tive grouping as part of their instructional practices, they are not changing their basic 
approach to the teaching and learning of mathematics. 

Introduction and Theoretical Framework 

Many efforts are underway to reform the teaching and learning of mathematicc 
Some of these efforts involve “radical change in the mathematics taught in schools the 
tme of students mathematical activity, and teachers’ perspectives on mathematics 
teaching and learning” (Simon & Tzur, 1999, p. 252). The g^l of these reforT! o 
move toward instructional practices that provide students widi the opportunity to build 

198^20(^1 * R^f engaged m meaningful mathematical activities (NCTM, 

1989 2000). Reforming the teaching and learning of mathematics is not easy and 
sometinies as a result of reform initiatives, teachers may pick up one oTmoZiZ 
gies tha they believe are associated with the reform movement. However these may 
not result m more thoughtful teaching and learning for students (Schorr ’& Lesh in 
press^ Researchers such as Simon and Tzur note that “on the basis of ofr r^earch 
to date, we suggest that teachers often interpret the current mathematics education 
reform as discouraging telling and showing. Although teachers have been able to 
appropnate particular teaching strategies from the reform movement (e g using small 
^oupj m^ipulatives, and calculators), the movement has not provided them ^th 

W1 develop new mathematical ideas” (p 258) 

Sirnilarly, Spillane and Zeuli (1999), found that many of the teachers involved in a 
study which explored patterns of practice in the context of national and state math- 
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ematics reforms, made use of the new strategies that Simon and Tzur refer to, however 
“the conception of mathematical knowledge that dominated the tasks and discourse 
in these teachers classrooms ...[did not] suggest to students that knowing and doing 
mathematics involved anything more than memorizing procedures and using them to 
compute right answers” (p. 16). 

Stigler and Hiebert ( 1 999), explain why this may be the case. They state that that 
teaching is a cultural activity, and cultural activities "evolve over long periods of time 
in ways that are consistent with the stable web of beliefs and assumptions that are part 
of the culture... and rest on a relatively small and tacit set of core beliefs about the 
nature of the subject, about how students learn, and about the role that a teacher should 
play in the classroom” (p. 87). They go on to state that "trying to improve teaching by 
changing individual features usually makes little diflFerence, positive or negative. But 
it can backfire and leave things worse than before”(p. 99). 

The entire study, of which this research is a part (cf Firestone, Monfils, & 
Camilli, 2001; & Schorr & Firestone, 2001) was designed to obtain a more accurate 
picture of the teaching practices, perceptions, and professional development experi- 
ences of a group of fourth grade teachers across the state of New Jersey. It was felt 
that through this research, we could learn more about the current state of mathemat- 
ics teaching among these teachers, as well as their ideas about their current practices 
and professional development experiences. In addition, as part of this study, we also 
obtained information regarding how the state mandated tests were impacting teaching 
practices. This information could be used for many purposes, one of which is to assist 
in making informed policy decisions regarding professional development for teachers. 
By better understanding the teaching practices and perceptions of these teachers three 
years after a new state mathematics test had been adopted — the first in the state for 
elementary schools , we can provide information that helps to inform teacher educa- 
tion projects which intend to help teachers move toward approaches which encour- 
age the development of deeper mathematical understanding in students. Further, by 
seeing how teachers in general practice, we may be able to contribute to a teacher 
education agenda for the future. 

Methods and Procedures 

This particular aspect of the study consisted of several components that are briefly 
described below. 

Selection of Teachers; 

University statisticians selected fifty-eight 4* grade teachers who came from 
districts throughout the state. The districts were representative of the socioeconomic 
and demographic characteristics of the state. 
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Classroom Observations: 

Each teacher was observed for two math lessons. The classroom field researcher 
kept a running record of the events in the classroom, focusing on the activities of the 
teacher as well as captunng the activities of students. The field notes recorded all 
of the problem activities and explorations, the materials used, the questions that were 
p^ed, foe responses that were given-whether by students or teachers, the overall 
atmosphere of foe classroom environment, and any other aspects of foe class that they 
were able to gather. ^ 

Interviews with Teachers: 

At foe conclusion of each lesson, foe teachers were asked to respond to a series of 
open-ended questions. Space limitations restrict the number of questions that can be 
shared in fois preliminary format, however, a more complete list will appear in the full 
paper. Following are a sample of foe questions: 

What were you trying to accomplish for today’s lesson? What concept or ideas 
were you focusing on? 

What worked well during today’s lesson, and why do you think that it worked 
well 

What, if anything, would you change about today’s lesson, and why? 

Why did you do fois, or how did you feel about that (referring to a particular 
instance where for example, students explained mathematical ideas to each other 
or to foe teacher, or with regard to a particular event or activity). 

There was also a series of.questions relating to foe teachers’ professional development 
expenences. The following represents a subset of foe questions in that category: 

What personal or professional learning experiences (in foe past five years) stick 
out in your mind as strongly influencing how you think about mathematics (these 
experiences could be within your school, foe district or outside of the district)? 

How did your teaching practice change as a result? 

Also included were a series of questions about foe impact of state testing on teaching 
practices, foe math topics that they were teaching (and if they felt that they were teach- 
ing more or less of any topics as a result of the new state standards and assessments ) 
etc. 



Developing a Coding Instrument: 

During foe observations a running seminar was conducted with foe field research- 
es. Dunng these seminars, we conducted detailed analyses of records of classroom 
observations, seeking to pinpoint a series of important themes or issues that could be 
explored through the classroom observation data. As foe observations drew to a close 
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we adapted several pre-existing coding schemes to be used for coding the classroom 
data. These were based on the works of Stein, Smith, Henningsen, and Silver (2000); 
Stigler and Hiebert (1997, 1999); Davis, Wagner, and Shafer (1997); and Davis and 
Shafer (1998). A preliminary coding scheme was tried out on approximately six obser- 
vations before being agreed upon. A sheet of code definitions was created and a train- 
ing session was held for the six coders involved in the activity. 

Some of the guiding questions for coding the classroom observations and inter- 
view data included the following: 

What kinds of activities were the teachers presenting to students? 

What kinds of materials were they using, and how were these materials being 
used? 

What kinds of questions were the teachers posing, and how were the students 
responding? 

What was the nature of the discourse that was taking place in the context of 
the classroom? 

Did the lesson provide opportunities for students to make conjectures about 
mathematical ideas? 

Did the lesson foster the development of conceptual understanding? 

Coding the Observations: 

Two individuals independently coded each observation — at least one of the coders 
was an experienced mathematics education researcher. After independent coding on 
all 20 dimensions, inter-rater agreement ranged from a high of 100 percent to a low 
of 70 percent. Where differences occurred, raters sought to reconcile their differences 
and were successful in all but 2 of the 108 cases of initial rater discrepancy. In those 
two cases, another mathematics education researcher discussed differences with the 
raters and helped them to reach agreement. 

Data: 

The data includes all 1 16 (58 teachers, two observations and interviews each) of 
the transcribed observations and related classroom materials, the coded observations, 
and transcribed interviews. 

Results 

The particular aspect of the study that we will focus on for this report pertains 
to some of the changes that are taking place in classrooms. Our research confirms 
that teachers are revising their instructional practices to include more group work and 
hands-on experiences for children. For instance, manipulatives were used in about 
60% of all observed lessons. Similarly, students worked in groups for at least a por- 
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tion of the time, in almost 66% of all observed lessons. We also found that in more 
than half of all observed lessons, teachers made an elfort to connect the ideas that they 
were teaching to the students’ real life experiences. , 

The adoption of specific strategies was not necessarily accompanied by a change 
in overall approach to teaching mathematics, however. For example, while manipu- 
latives were used in about two thirds of all cases, they were used in a non-algorith- 
mic manner in less than 18% of all observed lessons. This essentially means that the 
manipulatives were used in ways that did not necessarily foster the development of 
conceptual understanding. In feet, in almost two thirds of the lessons where manipula- 
tives were used, they were used in a very procedural manner, where the teacher gener- 
ally told the students exactly what to do with the materials, and the students did it as 
best they could. Other times, teachers used manipulatives to demonstrate a particular 
procedure to the class. 

As an example, consider one lesson where the teacher attempted to have students 
solve a problem using concrete materials — chips, while working in a small group set- 
ting (see Schorr & Firestone, 200 1 for a more complete analysis and description). The 
teacher, Ms. J, placed students in small teams (groups) of four to work together to 
solve the following problem which she had posed: There are eighty-four, fourth grad- 
ers; and because they’ve done so well, Ms. J. has decided to take two thirds of them 
out to dinner with her. . .so I’m trying to find out what is two thirds of eighty four. 

Ms. J. distributed the chips to the students, and told them to work on the problem 
using the chips — and not using paper and pencil. Many students began to separate the 
chips into 4 different groups, which was not the strategy that Ms. J. appeared to have 
had wanted. So, after a very short period of time Ms. J called for the attention of ail 
students as she told them how to divide the chips: 

Ms. J: We need three groups, because two thirds means two out of three 

groups. So if you have a pile of 84, then you need to make three 
groups. 

Ms. J. then demonstrates the procedure for all of the students by placing chips into 
three piles. She continued by saying the following: 

Ms. J: And you keep passing them out into groups until you’ve used up the 

84. Remember the denominator tells you the number of equal groups 
you need. Just like if you play carefe, and each person gets the same 
number of cards, right. 

After checking to be sure that each group had made threse groups of chips she 
continued: 

Ms. J: OK, we finished step one. If you want to know what two thirds of 

84 is, you have to divide 84 by 3. So how many did you end up with 
in each group? 
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Girl: 28 

Ms. J: So what do we do now? How do you know what type of equal groups 

to put them in? What tells you? 

Boy: By looking at two thirds? 

Ms. J: What tells you? The denominator tells you what number of equal 

groups to divide by. The divisor or the bottom number of the fraction 
tells you how many equal groups to make. So does that mean that 
28 students can go? Can I get a consensus? (About one half of the 
students raise their hands). Twenty-eight people cannot go. So what 
do I need to do now? Two thirds of my 84 students can go. So 
how many students can go? You’re not multiplying; you’re using your 
manipulatives. So what am I doing now? Everyone should have the 
same amount. 

In the above excerpt, the teacher directed the students to make three groups of 
chips “because two thirds means two out of three groups. So if you have a pile of 
84, then you need to make three groups”. This was done with little further discus- 
sion of, for example, why three groups were needed in this particular problem, or why 
the three in the two thirds is used to determine the number of groups of chips that 
the children should have. While the teacher said that the denominator tells you what 
number of equal groups to divide by, there was no discussion of why that is so, or how 
that maps into the concrete representation. In fact, there was evidence of confusion 
throughout the entire lesson. 

This excerpt also demonstrates another common thread that emerged in many of 
the lessons — ^while many teachers had students physically touch concrete manipula- 
tives, there often was little or no opportunity for the students to develop their own solu- 
tions to the problem. As a result, students often did not see the relationship between the 
problem activity and the concrete (or alternative) representations. To further illustrate, 
we will continue with the classroom discussion described above, where despite the 
fact that the students had placed the chips into three groups (as instructed), they were 
still not able to find a solution to the problem. As a result, Ms. J. allowed a student to 
demonstrate a written algorithm for division on the board. The student divided 84 by 
3 thereby obtaining a quotient of 28. Ms. J. then instructed the students to put all of 
the chips back into one pile again, and redistribute them so that now they would have 
only three chips in each group (28 groups of 3). 

Ms. J: The whole reason I let you put them into groups of three [referring to the 

first part of the lesson where the chips were distributed into 3 piles of 28] 
is that I wanted you tp see that when you are dividing, you need to look 
at the dividend, that is the number I have in all, and the divisor tells me 
how many in each group.. .What if I have ten party bags and five people 



7 



Research Reports 



coming to my birthday party? How many bags would each person get*? 
Each person would pt two bags. The divisor tells you how many in each 
group, and the quotient tells you how many groups. I told you two from 
each group can go. So now tell me, how many can go. Take two from 
each group on a blank area of you desk. Now tell me how many peoole 
can I take out to lunch. ^ 



Ms. J: (to a student who was proceeding incorrectly) No, you take two from 

each group, and that’s how many can go out. How many students 
can go? 



In the above, Ms. J was using a different model for the solution than she had in the 
beginning. In either case, few, if any, students appeared to understand how the dif- 
ferent representations connected to each other, the algorithm, or to the problem activ- 
ity. Further, it is not clear that Ms. J. ever realized that. In her post lesson interview 
.Ms. J acknowledpd that there was some confusion, but felt that the lessbfrwerit well: 
1 the manipulatives and the hands-on experience worked well, and I think' the 
coopemtive groups with them working together and learning from each other woi^ked 
well. Wanting to learn more, the interviewer specifically asked her about the differ- 
ent ways in which she instructed the students to use the materials. He said- “At first 
you started out with having to break the 84 into three groups, and you let them try that 
Md see what, and you talked about why you didn’t think that that worked and you had 
them go back and put them into groups with only three.” Ms. J replied: 



Because I wanted them to see the vision. And they kept saying to me— 
because they knew the algorithm because I showed it to them on Friday [the 
class before], but a lot of them kept telling me to make groups of three. And 
then I went ahead and did the algorithm to show them that it wasn’t making 
groups of three, but indeed putting three in each group. I could have told 
them that they were wrong, but would they have understood it if I hadn’t gone 
back and showed them what they did wrong? That’s what I was saying in 
my mind. Like after they went ahead and they said “well you’re supposed to 
divide what, three into 84,” and they got 28. But, when they looked on their 
desk, they didn’t see 28, they saw these three piles. They didn’t see their 28 
groups that they were looking for. 



T^is example highlights the difficulty some teachers had in making meaningful 
use of manipulatives to help students build ideas. It also illiistfates the difficulty many 
teachers had in listening to, or closely observing, the mathematical thinking of their 
students. v? ^ ® 

As mentioned above, for many teachers, the fact that students used concrete 
objects, or worked with each other in a small ^oup setting, was an indicator that they 
were incorporatmg refonti practices into their instruction. They did not consider that 
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the students were not connecting the different representational systems, or that the 
concrete objects did not even map into the problem situation or symbolic representa- 
tions that were used. The fact that they had used concrete materials appeared to be 
what mattered most, not how they were used, or the level of understanding that was 
elicited. 

As further illustration, consider the following interview with a teacher: “I myself 
attend a lot of workshops., .and I learned that the children need to do the things hands 
on, because they need to see it, they need to feel it, they need to understand it. And 
basically everything in my classroom, to the best of my ability, I try to do it hands on.” 
This teacher went on to say that she likes to always have “everything [done as] group 
work”. After the classroom observation, she elaborated on her lesson, and how she felt 
that she had actually used a hands on and group work approach. She noted that she 
was “trying to focus on long division, and we have been doing division with two digits 
in the quotient. And today we took it a step further to do three digits in the quotient, 
and without remainders”. She continued by saying, “I think that [the lesson] went well 
because instead of doing paper and pencil, and instead of being lectured, and instead 
of just observing, they actually get to do it, and they use the white boards — ^those white 
boards and the markers. They actually are more motivated to do division than they 
would be any other time. And then having them involved and having them come up to 
the overhead projector and doing it. And then when they’re done, if they’re confident, 
they go around and help the other children.” 

These and the many other comments made by this teacher help to shed light 
on what she means by, for example, group-work, hands-on learning, and thoughtful 
problem-solving activities. Notice that this teacher felt that by teaching in this manner, 
she was indeed teaching for understanding (and effectively using hands-on and group- 
work teaching strategies). 

Conclusions 

This research shows how teachers are adopting specific procedures and tech- 
niques and integrating them into their existing paradigm of teaching. Moreover, it sug- 
gests that in one state, at least, this adaptation of new techniques to old ways of teach- 
ing is rather common. In a more extended paper, we suggest that New Jersey’s stan- 
dards and assessment policies are contributing to the adoption of these new techniques 
without leading to deeper change (Schorr & Firestone, 2001). This surface change in 
practice appears to be common to a number of states (Wilson & Floden, 2001). 

As a result of the full study, we suggest that teachers lack both the pedagogical 
and content knowledge to make more radical shifts in practice just because state 
accountability systems are changing. For the standards movement to lead to deeper 
changes (NCTM 2000), increases in accountability will have to be accompanied by 
increases in capacity building in both pre-service teacher preparation programs and 
continuing professional development programs in schools and districts. 
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Regarding the specific findings reported in this paper, we suggest that although 
teachers are incorporating practices they identify with reform, without a deeper under- 
standing of the mathematics they are teaching, no matter how well intentioned, they 
will continue to approach mathematics instruction as the transmission of an external 
body of knowledge (i.e., &cts and procedures) rather than the creation an inquiry-ori- 
ented environment in which students explore and build mathematical ideas. If teach- 
ers are to change their practice, they must change their understanding of what it means 
to know and do mathematics (Schorr & Lesh, in press). Moreover, they will need time 
and support, in the form of extended and meaningful professional development in the 
area of mathematics and mathematics pedagogical content knowledge. 
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